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COMPLETE SPECIFICATION 

Process for Manufacture of Intermediates for Pigments 

and Dyestuff s 



We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to a process for 

10 manufacture of intermediates for pigments 
and dyestuffs and more particularly to a 
process for the manufacture of 2 : 5-6£s-(aryl- 
amino)terephthalic esters. 

In the Annalen, volume 404, page 301 a 

15 method is described whereby diethyl 3 : 6- 
dihydro-2 : 5-6u-(arylamino)terephthalates and 
certain derivatives thereof may be dehydro- 
genated to the corresponding fully aromatic 
. diethyl 2 : 5-&J*-(aryLammo)terephthalates by 

20 boiling an alcoholic solution with iodine. It 
is stated also that dehydrogenation of such 
compounds takes place very slowly when they 
are heated to the melting point in presence 
of air. 

25 We have now found that 3 : 6-dihydro-2 : 5- 
6u-(arylamino)terephthalic esters may be de- 
hydro genated by a process which not only 
gives higher yields of 2 : 5-&£$n(aiylamino)- 
terephthalic esters than are obtainable by the 

30 known processes but is applicable to the pre- 
paration of a wider range of substituted deri- 
vatives of 2 : 5-fiij-(arylamino)-terephthalic 
esters. Furthermore the new process does not 
involve the use of the expensive element 

35 iodine. 

According to the invention we provide a 
"process for the manufacture of 2 : 5-2fr-(aryl- 
amino)terephthalic esters which comprises 
treating a 3 : 6-dihydro-2 ; 5-&2*~(arylamino)- 



terephthalic ester which in one of its tauto- 40 
meric forms has the formula 



R'0 



HR 




wherein R represents a carbo cyclic or hetero- 
cyclic aromatic residue which may be substi- 
tuted or may form part of a polycyclic 
structure, and R l represents a lower alkyl 
group, with a quinone. 

As examples of homocyclic or heterocyclic 
residues which may be represented by R there 
may be mentioned phenyl, naphthyl, pyrenyi, 
pyridyl, carbazyl and dibenzfuranyl. 

As examples of substituents which may be 
present in the carbacydic or heterocyclic 
residues there may be mentioned halogeno 
such as chloro and bromo; alkyl such as 
methyl and ethyl; substituted alkyl such as 
trifluorom ethyl; aryl such as phenyl and 
p-tolyi; arylamino such as anilino; acylamido 
such as acetylamido, benzoylamido and p- 
toluenesulphonamido; alkoxy such as meth- 
oxy, ethoxy and £-hydroxyethoxy and aryl- 
oxy such as phenoxy and cresoxy. 

By the term "lower alkyl group", we mean 
an alkyl group of not more than 5 carbon 
atoms and as examples of such groups which 
may be represented by R 1 there may be men- 
tioned methyl ethyl, propyl, butyl and amyl. 

As examples of quinones- which may be 
used in the process of the invention there 
may be mentioned benzoqumone, 1:4- 
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naphthoquinone, 1 : 2-naphthoquinone, chlor- 
anil, brnmanil, 2 : 5-dihydroxybenzoquinone, 
2:3- dicyano -5:6- dichlorobenzoquinone, 
anmraojuinone, 2:6- dihydroxyanthra- 
-5 quinone and acenapkthenequinone. 

The process of the invention may be carried 
out by heating (for example at the boiling 
point) a mixture of the 3 : 6-dihydro-2: 5- 
bis(arylamino)terephthalic ester and the 

10 quinone in a suitable organic solvent such as 
an alcohol, for example ethyl alcohol, amyl 
alcohol or ethylene glycol, dimethylformamide 
or a halogenated aromatic compound for 
example monochlorobenzene or o-dichloro- 

15 benzene. Especially high yields of 2 : 5-&is- 
(arylamino)terephtbalic esters are obtained 
when monochlorobenzene is used as solvent 
The products may usually be isolated by 
crystallisation from the solvent used, followed 

20 by filtration and cashing. In some cases the 
hydroquinone coiTesponding to the particular 
quinone used crystallises -out first and may be 
removed by filtration, and the 2 : 5-o£y(aryl- 
amino)terephthalic ester may subsequently be 

25 isolated by evaporation to dryness. 

As examples of 3 : 6 - dihydro -2:5- bis- 
(arylamiiK>)terephtlialic esters which may be 
used in the process of the invention there 
may be mentioned dimethyl 3:6-dihydro- 

30 2:5-izs(phenylammo)tKrephinalate, dimethyl 
3:6- dmydro - 2: 5 - bis - (2 X :4 X - dichloro- 
phenylamino)terephthalate, dimethyl 3 : 6-di- 
hydro - 2 : 5 - bis - (2 1 -methoxyphenylamino)- 
terephthalate, dimethyl 3:6 - dihydro - 

35 2:5 - bis - (4 1 - memoxyphenylamino)tere- 
phthalatei dimethyl 3:6 - dihydro -2:5- 
bis - (2 1 : 5 1 - dichlorophenylam ino)tere- 
phthalate, dimethyl 3:6 - dihydro - 2:5 - 
bis - (4 1 - acerylaminophenylamino) tere- 

40 phthalate, dimethyl 3:6 - dihydro - 2:5 - 
bis - (4 X - phenylaminophenylarn in o)tere- 
phthalate, dimethyl 3:6 - dihydro - 2:5 - 
bis - (pyridyl - 2 l - amino)terephthalate, di- 
methyl 3:6- dihydro - 2 : 5-bis(£-naphthyl- 

45 ammo)terephthalate and dimethyl 3:6 - di- 
hydro - 2:5 - bis(pyrenyl - l 1 - amino)-tere- 
phthalate. 

' We have further found that by a modifica- 
tion of the process of the invention it is 

50 possible to accomplish virtually complete 
dehydrogenation of a 3:6- dihydro-2 : 5- 
diarylaminoterephthalic ester by treatment 
with a very small amount of a quinone. 
According to a further feature of the inven- 

55 tion .we provide a modified process for the 
manufacture of 2:5-bis(aryIanuno)terephthalic 
esters which comprises treating a 3:6- 
dmydro-2 : 5-&w(arylamino)terephthalic ester 
of the above formula wherein R and. R 1 have 

60 the meaning stated above with less than the 
chemically equivalent quantity of a quinone 
in an organic liquid through which a current 
of air or* oxygen is passed. ■ ' . ... 

The modified process of the invention may 

65 conveniently be carried out by passage of a 



current of air or oxygen through a hot (for 
example boiling) solution or suspension of 
the 3:6- dihydro - 2: 5 - 6i^arylamino)- 
terephthalic ester and a small amount (for 
example 0.01 of an equivalent) of the quinone 70 
in an organic liquid such as an alcohol, for 
example ethyl alcohol, amyl alcohol or ethyl- 
ene glycol, dimethyl formamide or a halo- 
genated aromatic compound, for example 
monochlorobenzene or dichlorobenzene. The 75 
products may be isolated as described above. 

In carrying out the process or the modified 
process of the invention we prefer to use 
quinones which are substituted by negative 
radicals such as halogen atoms, hydroxy 80 
groups or cyano-groups and especially we 
prefer to use chloraniL 

By means of the process or the modified 
process of the invention 2 : 5-&w-(arylamino)- 
terephthalic esters may be obtained in high 85 
yield and in a reasonable state of purity. 

The products are useful in the manufacture 
of pigments and dyestuffs and particularly in 
the manufacture of K»-quinacridones. 
, The invention is illustrated but not limited 90 
by the following Examples in which the parts 
are by weight. 

Example 1 
A suspension of 1.9 parts of dimethyl-3 : 6- 
dihydro - 2:5 - bis - <phenylamino)tere- 95 
phthalate and 1.25 parts of chloranil in 20 
parts of technical amyl alcohol is stirred at 
the bofl. under reflux for 1 hour. The deep 
orange solution so obtained is cooled and the 
dimethyl - 2:5 - £zj(phenylamino)tere- 100 
phthalate which separates in bright orange 
needles is filtered off and dried. 1.67 parts 
of the product are obtained, having a melting 
point of from 155° C. to 162° C. 

Example 2 105 
In place of the 20 parts of amyl alcohol 
used in Example 1, there are used 20 parts 
of monochlorobenzene. After boiling for 10 
minutes a clear orange-red solution is obtained. 
The almost colourless needles of tetrachloro- 110 
hydroquinone which separate on cooling are 
filtered off and washed with 5 parts of chloro- 
benzene. The chlorobenzene filtrate and wash- 
ings are combined and evaporated to dryness 
and the residue of bright orange needles is 115 
slurried with 15 parts of ethanoL, filtered and 
dried. 1.7 parts of dimethyl - 2:5 - bis - 
(phenylamino)terephthal<ate are thereby ob- 
tained having a melting point of from 154° C 
to 156° Q 120 

Example 3 
A current of dry air is bubbled through a 
stirred boiling suspension of 1.9 parts of di- . 
methyl -3:6- dihydro - 2: 5 - bis - (phenyl- 
amino)terephthalate and 0.125 part of chilor- 125 
anil (0.1 equivalents) in 20 parts of technical 
amyl alcohol for 4 hours. The solid material 
gradually dissolves* to form a deep orange 
solution. On cooling dimethyl - 2:5- bis- 
(phenylammo)terephthalate crystallises out in 130 
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bright orange needles which are filtered off, 
washed with a little ethyl alcohol and dried. 
1.5 parts of the product are obtained, having 
a melting point of from 153° C. to 160° C. 
5 Example 4 

5.2 parts of dimethyl -3:6- dihydro - 
2:5 - bis - (2 1 :4 1 - dichlorophenylannno)- 
terephthalate and 2.5 parts of chloranil are 
stirred at the boil with 45 parts of dimethyl- 

10 formamide for 1 hour. The mixture is cooled, 
and the crystals of dimethyl-2 : 5-6fs-(2 1 : 4 l - 
dicMorophenylamino)terephtialate which sep- 
arate are filtered off, washed with a little 
dimethyl formamide and ethanol and then 

15 dried. 3.9 parts of the product are obtained, 
having a melting point of 297° C. 
Example 5 
m 5 parts of dimethyl -3:6- dihydro - 2:5- 
6ir^2 1 -methoxyphenylamino)terephthalate are 

20 suspended in 100 parts of boiling ethanol, 2.9 
parts_ of chloranil are added and the mixture 
is stirred and boiled under reflux for 45 
minutes. The pale orange crystals of the 
dihydro derivative dissolve and bright scarlet 

25 needles of the reaction product separate. The 
suspension is cooled, filtered, the scarlet 
crystals washed with 25 parts of warm ethanol 
and dried at 100° C. 4.4 parts of dimethyl- 
2:5 - bis - (2 1 - methoxyphenylamino)tere- 

30 phthalate are obtained having a melting point 
of from 168° C. to 169° C. 

Example 6 
2.5 parts of dimethyl -3:6 - dihydro - 
2:5 - fc£y- (2 l :5 x - dichlorophenylamino)- 

35 terephthalate are dissolved in 50 parts of di- 
methyl formamide at between 120° C. and 
130° C. To the pale orange solution are added 
1.2 parts of chloranil and the mixture is boiled 
tinder reflux for 5 minutes. The resulting deep 

40 orange-red solution is cooled and the orange 
needles of dimethyl - 2:5 - bis - (2 l :5 l - 
dicmorophenylarnino)terephthalate which sep- 
arate are filtered off, washed with 100 parts 
of warm methanol and dried at 100° C. 2.0 

45 parts of the product are obtained, having a 
melting point of from 296° C. to 298° C. 
Example 7 
A solution of 19.8 parts of chloranil in 
200 parts of dimethyl formamide is added 

50 rapidly, with stirring to a suspension of 38.7 
parts of dimethyl -3:6- dihydro -2:5- 
bis - (4 1 - a cetylaminophenylamino) tere- 
phthalate at between 120° C. and 130° C. in 
300 parts of dimethyl formamide. After boil- 

55 ing under reflux for 10 minutes the deep 
orange-yellow solution is cooled and the 
. orange crystals of dimethyl-2 : 5-y&w-(4 , -acetyl- 
ammophenylainino)terephtha]ate which sep- 
arate are filtered off, and washed with meth- 

60 anol. 33.5 parts of the product are obtained, 
having a melting point of from 306° G. to 
309.° G - ■' 

The dimethyl - 3:6 - dihydro - 2: 5 - bis- 
(p - acetampophenylamino)terephthalate used 

«5 in this Example may be obtained, by reacting 



35 parts of p-aminoacetanilide with 22.8 
parts of dimethylsuccinosuccinate in a boiling 
mixture of 200 parts of ethanol and 100 parts 
of glacial acetic acid. The. mixture is refluxed 
for 90 minutes and the orange-yellow preci- 70 
pitate is filtered from the hot solution, washed 
with ethanol and dried. 

Example 8 
A solution of 2.5 parts of chloranil in 25 
parts of hot dimethyl formamide is added 75 
rapidly to a stirred suspension of 5.6 Darts 
of dimethyl -3:6- dihydro - 2:5 - bis - (4 1 - 
phenylammophenylaniino)terephtlialate in 25 
parts of dimethyl formamide at between 120° 
C. and 130° C. The resulting mixture is 80 
boiled under reflux for 5 minutes. The deep 
red solution so obtained is evaporated to 
about one third of its original volume, and 
50 parts of methanol are added. On standing 
at room temperature dimethyl -2:5- bis- 85 
(4 1 - phenylaminophenylamino)terephthalate 
crystallises in crimson needles, which are 
filtered off, and washed with methanol. 4.6 
parts of the product are obtained, having a 
melting point of between 218°C. and 220°C. 90" 

The dimethyl - 3:6- dihydro - 2:5- bis 
(4 1 - phenylaminophenylamino)terephthalate 
used in this Example may be obtained by 
boiling under reflux for 2 hours a mixture of 
36.8 parts of p-aminodiphenylamine, 22.8 95 
parts of dimethyl-succino-succinate, 300 parts 
of ethanol and 150 parts of glacial acetic 
acid. It is a light purple powder of melting 
point from 235° C. to 240° C. 

Example 9 100 

A solution of 9.6 parts of chloranil in 50 
parts of hot ethylene glycol is added rapidly 
to a stirred suspension of 13 parts of di- 
methyl - 3: 6 - dihydro - 2:5 - bis - (pyridyl- 
2 ^amino) terephthalate in 100 parts of boiling 105 
ethylene glycol. The mixture is stirred and 
boiled under reflux for 5 minutes, and the 
bright scarlet solution which forms is cooled. 
The scarlet needles of dimethyl-2 : 5 -foj-(pyr- 
idyl^HaminoJterephthalate which separate are 110 
filtered off, washed with 200 parts of ethanol 
and dried at 100° C. 12 parts of the product 
are obtained, having a melting point above 
340° C. F 

The dimethyl -3:6- dihydro -2:5- bis- 115 
(pyridyl-2 l -amino)terephthalate used in this 
Example may be prepared as follows: — 

A solution of 22.8 parts of dimethyl succino 
succinate and 28.5 parts of 2-aminopyridine 
in 140 parts of glacial acetic acid is stirred 120 
and boiled under reflux in an atmosphere of 
nitrogen for 12 hours. The pale yellow 
crystalline precipitate which slowly separates 
is filtered from the hot mixture, washed with 
methanol and dried. 125 
Example 10 

2.5 parts of chloranil are added to a stirred 
suspension of 4.8 parts of dimethyl-3 : 6- 
dihydro - 2:5 - Ms - (ft - naphtiiylamino)- 
terephthalate in 30 parts of boiling dimethyl 130 
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formamide. After boiling under reflux for 3 
minutes the deep red solution is cooled to 
about 60° C and diluted with an equal 
volume of methanol. The scarlet plates of 

5 dimethyl - 2: 5 - bis - (ft - naphthylamino)- 
teiephtiialate which separate are filtered off, 
and washed widi methanol. 3.6 parts of the 
product are obtained, having ia melting point 
of from 228° C. to 230° Q 

10 If the 30 parts of dimethyl formamide used 
in this Example are replaced by 75 parts of 
2-ethoxyethanol, 3.2 parts of dimethyl-2 : 5- 
bis - (fi naphthylamino)-terephthalate are 
obtained. 

15 Example 11 

A brisk current of air is blown through a 
boiling suspension of 4.78 parts of dimethyl- 
3:6- dihydro - 2: 5 - bis - (fi - naphthyl- 
amino)terephthalate and 0.28 part of chlor- 

20 anil in 50 parts of amyl alcohol. After boiling 
under reflux for 4 hours the mixture is cooled 
and the* bright orange crystals of dimethyl- 
2 : 5-bis-(P - naphthylamino)terephthalate are 
filtered off, washed with ethanol and dried. 

25 3.0 parts of the product are obtained, having 
a melting point of from 238° C. to 240° C. 

Example 12 
A brisk current of air is blown through a 
stirred suspension of 3.78 parts of dimethyl- 

30 3:6 - dihydro -2:5 - bis - (phenylamino)- 
terephthalate and. 0.23 part of 2 : 3-dkhloro- 
1 : 4-naphtiioquinone in 50 parts of boiling 
amyl alcohol for 4 hours. The deep orange 
solution is cooled and the orange needles of 

35 dimethyl -2:5 - bis - (phenylamino)tere- 
phthalate which separate are filtered off, 
washed with ethanol and dried. 2.7 parts of 
the product are obtained, having a melting 
point of from 150° C. to 153° C. 

40 Example 13 

A brisk current of air is blown through a 
suspension of 3.78 parts of dimethyl-3 : 6- 
dihydro -2:5 - bis - (phenylamino) - tere- 
phthakte and 0.025 part of chloranil (0.01 

45 equivalents) in 40 parts of boiling amyl 
alcohol for 6 hours. The deep orange solution 
is cooled in ice and the bright orange-red 
needles of 2:5 - bis - (phenylamino)tere- 
phthalate which separate are filtered off, 

50 washed with methanol and dried. 3.1 parts 
of the product are obtained, having a melting 
point of from 153° C. to 156° C. 

Example 14 
A mixture of 3.78 parts of dimethyl-3 : 6- 

55 dihydro - 2:5 - bis - (phenylamino)tere- 
phthalate and 0.025 part (0.01 equivalents) of 
chloranil in 75 parts of monochlorobenzene 
is stirred and boiled under reflux for 3 hours 
during which time «a brisk current of air is 

60 blown through the solution. The product is 
isolated as described in Example 2. 3.2 parts 
of dimethyl - 2:5 - bis - (phenylamino)tere- 
phthalate are obtained, of melting point from 
158° C. to 160° C. 



Example 15 
10 parts of dimethyl - 3 : 6 ~ dihydro - 
2:5 - bis - (4 1 - methoxyphenylamino)tere- 
phthalate are suspended in 150 parts of boil- 
ing ethanol and a solution of 5.8 parts of 
chloranil in 50 parts of hot ethanol is added. 
After boiling under reflux with stirring for 
1 hour, the deep orange solution is cooled. 
Dimethyl - 2 : 5 - bis - (4 1 - methoxyphenyl- 
amino)terephthalate separates in bright scarlet 
needles, which are filtered off, washed with 
methanol and dried. 9.8 parts of the product 
are obtained, having a melting point of from 
212° C. to 214° C. 

Example 16 
A solution of 2.1 parts of diethyl 3 : 6- 
dihydro -2:5- bis(phenylamino)terephthalate 
and 0.125 parts (0.1 equivalents) of chlor- 
anil in 20 parts of technical amyl alcohol is 
stirred at the boil for 1 hour, while a steady 
stream of dry oxygen is passed through the 
boiling solution. On cooling orange red 
crystals of diethyl 2:5 - bis - (phenyl- 
amino)terephthalate separate which are filtered 
off and dried. 1.77 parts of the product are 
obtained, having a melting point of. from 
140° to 144° C 

Example 17 
A suspension of 3.78 parts of dimethyl- 
3:6 - dihydro - 2 : 5 - bis - (phenylamino)- 
terephthalate and 1.08 parts of benzoquinone 
in 40 parts of ethyl alcohol is stirred at the 
boil under reflux for 4 hours. The solution is 
filtered and on coaling deposits crystals of 
dimethyl 2:5- &^henylamino)terephthalate, 
melting point 156° to 159° C. 

Example 18 
In place of 0.125 parts of chloranil in 
Example 3 there is used a stoicheimetrically 
equivalent amount of 1 : 2-naphthoquinone, 
acenaphthene quinone, anthraquinone, 2:5- 
dihydroxybenzoquinone or 2:6- dihydroxy- 
anthraquinone. In each case a good yield of 
dimethyl 2:5 - bis - (phenylamino)tere- 
phthalate is obtained. 

Example 19 
The following table summarises the «on- 
ditions used for dehydrogenating various 
dihydro - 2 : 5 - bis - (arylamino)terephthalic 
esters of the formula 




wherein R 1 stands for methyl In each case 
the reaction mixture was boiled under reflux 
for 3 hours, with or without passage of air as 
indicated in. column 3-. 



868,361 



5 



Moles of 





R 


Melting- 
point of 
starting 
material 


chloranil 
per mole 
of starting 

ffl3TSI*ia1 


Organic 
Liquid 


Whether 
air 

current 
passed 


Melting- 
point of 
product 


1. 


3-chIorophenyl 


212— 217°C 


0.12 


amyl alcohol 


yes 


150— 152 °C 


z 


4-chlorophenyi 


243— 248 °C 


0.15 






230— 231 °C. 


3. 


2-chlorophenyl 


232— 234 °C. 


0.13 


» 


33 


194— 196 °C 


4. 


2-methylphenyl 


225— 230°C. 


0.11 




93 


208— 212°C. 


5. 


3-methylphenyl 


206— 214 °C 


0.125 




99 


150 — 155 °C. 


6. 


4-methylphenyl 


262— 270°C. 


0.106 


sa 


33 


220 225 °C 


7. 


5-chloro-2- 
methylphenyl 


250— 260 °C. 


0.13 




33 


250— 258 °C. 


8. 


4-chloro-2- 
methylphenyl 


254— 260 °C. 


0.14 




99 


258— 262 °C. 


9. 


5-chloro-2- 
methoxyphenyl 


' 200— 205 °C 


0.14 




35 


258— 265 °C. 


10. 


1-naphthyl 


260— 265 °C 


0.1 


chlorobenzene „ 


— 


11. 


1-pyrenyl 


above 
330°G. 


1.0 




no 


above 
330°C 


12. 


l-chloro-2- 
aaphthyl 




1.0 




no 


202— 203 °C. 


13. 


5:8-dichloro- 
1-naphthyl 




1.0 


» 


no 


330 °C. 


14. 


2-methyl-l- 
naphthyi 


251— 255 °C. 


0.1 


33 


yes 


280 °C. 



The dimethyl -3:6- dihydro -2:5- bis- 
(arytemino)terephthalates in the above table 
may all be obtained by condensation of di- 

5 methyl succinylosuccinate with the appro- 
priate amine. Numbers 1, 2, 3, 4, 5, 6 and 
11 may be obtained by condensation in a 
boiling mixture of 2 parts of ethanol with 
one part of acetic acid; and the remaining 

10 compounds may be obtained by condensation 
in boiling ethanol containing a little concen- 
trated aqueous hydrochloric acid. 
WHAT W E CLAIM IS: — 
1. A process for the manufacture of 2:5- 

15 te-(arylarnino)terephthalic esters which com- 
prises treating a 3 : 6 - dihydro -2:5- bis- 
(arylamino)terephthalic ester which in one of 
its tautomeric forms has the formula 



ft'OCl 




wherein R represents a carbocyclic or hetero- 20 
cyclic aromatic residue which may be sub- 
stituted or may form part of a polycyclic 
structure, and R 1 represents a lower alkyl 
group, with a quinone. 

2. Process for the manufacture of 2 : 5-bis- 25 
(aiylamino)terephthalic esters which comprises 
treating a 3 : 6-dihydro-2 : 5-&2Xarylamino)- 
terephthalic ester of the above formula 
wherein R and R 1 have the meaning stated 
above with less than the chemically equiva- 30 
lent quantity of' a quinone in can organic 
liquid through which a current of air or 
oxygen is passed. 

3. Process according to Claim 1 or 2 
wherein the quinone is substituted by nega- 35 
tive radicals. 

4. Process according to Claims 1 or 2 
wherein the quinone is chloranil. 

5. 2:5 - bis - (arykmino)terephthalic 
esters whenever made by the process of any 40 
of Claims 1 — 4. 

6. Process for the manufecture of 2:5- 
bzs - (aiylamino)terephthalic esters as herein- 
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before particularly described, especially with 
reference to the foregoing Examples. 



ALFRED O. BALL* 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 



Process for Manufacture of Intermediates for Pigments 

and DyestufEs 



We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 

5 bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following statement: — 

This invention relates to a process for 
manufacture of intermediates for pigments 

10 and dyestuffs and more particularly to a 
process for the manufacture of 2:5-bis- 
(ary lammo) t ereph thali c esters. 

In the Annalen, volume 404, page 301 a 
method is described whereby 3:6- dihydro- 

15 2 : 5-6£s-(arylamino)telephthah*c esters and 
certain derivatives thereof may be dehydro- 
genated to the corresponding fully aromatic 
2:5 - bis - (aiylamino)terephthalic esters by 
boiling an alcoholic solution with iodine. It 

20 is stated also that dehydrogenation of such 
compounds takes place very slowly when they 
are heated to the melting point in presence 
of air. 

We have now found that 3:6- dihydro- 
25 2 : 5-£w-(aryIamlno)terephthalic esters may be 
dehydrogenated by a process which not only 
gives higher yields of 2 : 5-^-{arykmino)- 
terephthalic esters than are obtainable by the 
known processes but is applicable to the pre- 
30 paration of a wider range of substituted 
derivatives of 2: 5-6£f-(aryIamino)terephthalic 
esters. Furthermore the new process does 
not involve the use of the expensive element 
iodine. 

35 According to the invention we provide <a 
process for the manufacture of 2 : 5-6tj-(aryl- 
amino)terephthalic esters which comprises 
treating ta 3 : 6 - dihydro -2:5 - bis - (aryl- 
ammo)terephthalic ester which in one of its 

40 tautomeric forms has the formula 



ft'O 




wherein R represents a homocyclic or hetero- 
cyclic aromatic residue which may be mono- 
cyclic or polycyclic and may be substituted, 
45 and R 1 represents a lower alkyi group, with 
a quinone. 

As examples of homocyclic or heterocyclic 
residues which may be represented by R mere 
may be mentioned phenyl, naphthyl, pyridyl, 
50 carbazyl and dibenzfuranyL 

As examples of substituents which may be 



present in the homocyclic or heterocyclic 
residues there may be mentioned halogens 
such as chloro .and .bromo; alkyi such as 
methyl and ethyl; substituted alkyi such as 55 
. trinuoromethyl; aryl. such as phenyl and 
p-tolyl; arylamino such an anilino; acylamido 
such as acetylamidp, benzbylamido and p- 
toluenesulphonamido ; alkoxy such as meth- 
oxy, ethoxy and /?-hydroxyethoxy and laryl- 60 
oxy such as phenoxy and cresoxy. 
..As examples of lower alkyi groups which 
may be represented by R 1 there may be men- 
tioned methyl and ethyL 

The process of the invention may be carried 65 
out by heating (for example at the boiling 
point) a mixture of the 3 : 6 - dihydro-2 : 5- 
££j£arylammo)terephthalaic ester and the 
quinone in a suitable organic solvent such as 
an alcohol, for example ethyl alcohol, amyl 70 
. alcohol and ethylene glycol, dimethylform- 
amide or a halogenated aromatic compound 
for example monochlorobenzene or o -di- 
chlorobenzene. - . Especially high yields of 
2 : 5 - 6£y(arylamino)terephthalic esters are 75 
obtained when monochlorobenzene is used as 
solvent The products may usually be isolated 
by crystallisation from the solvent used, fol- 
lowed by filtration and washing. In some 
cases the hydroquinone corresponding to the 80 
particular quinone used crystallises out first 
and may be removed by filtration, and the 
2:5- 5>£y(arylanouno)terephthalic ester may 
subsequently be isolated by evaporation to 
dryness. 55 

As examples of 3 : 6 - dihydro -2:5- bis- 
(arylamino)terephthalates which may be used 
in the process of the invention there may be 
mentioned dimethyl -3:6 - dihydro -2:5- 
£»z5(phenylarnmQ)terephthalate, dimethyl -3 : 6- 90, 
dihydro - 2: 5 - bis - (2 1 : 4 1 - dichlorophenyl- 
amino) terephthalate, dimethyl - 3:6 - di- 
hydro - 2:5 - bis - (2 1 - methoxyphenyl- 
amino)terephthalate, dimeuiyl - 3:6 - di- 
hydro - 2:5 - bis - (4 l - methoxyphenyl- §5 
amino) terephthalate, dimethyl -3:6- di- 
hydro.- 2:5 - bis - (2 l :5 l - dichlorophenyl- 
amino)terephthalate, dimethyl - 3:6 - di- 
hydro - 2:5- bis - (4 1 - acetylaminophenyl- 
amino)terephthalate, dimethyl - 3:6 - di- 100 
hydro 2 : 5 - bis - (4 1 - phenylaminophenyl- 
amino)terephthalate, dimethyl - 3:6 - di- 
hydro - 2:5 - bis - (pyridyl - 2 1 - amino)- 
terephthalate, ;ditnethyr -..3;6 ^ dihydro - 
2:5 - bis (fi naphthylam ino) te reph thala te. 105 
^ We have further, found tljat by a modifica- 
tion of the process^of the invention it is 
possible to accomplish" .virtually complete 



868:361 



7 



dehydrogenation of a 3 : 6-dihydro-2 : 5- 
diaryiaminoterephthalic ester by treatment 
with a very small amount of a quinone. 

According to a further feature of the inven- 
5 tion we provide a modified process for the 
manufacture of 2:5 - bis(ary]aniino)tere- 
phthalic esters which comprises treating a 
3:6- dihydro - 2: 5 - Z&(aiylamino)tere- 
phthalic ester of the above formula wherein 
10 and R 1 have the meaning stated above with 
less than the chemically equivalent quantity 
of a quinone in an organic solvent through 
which a current of air is passed. 

The modified process of the invention may 
15 conveniently be carried out by passage of a 
current of air through a hot (for example 
boiling) solution or suspension of the 3 : 6- 
dihydro - 2:5 - i£^arylamino)terephthalic 
ester and a small amount (for example 0.01 
20 of an equivalent) of the quinone in a suitable 
organic solvent such as an alcohol, for 
example ethyl alcohol, amyl alcohol or 
ethylene glycol, dimethyl formamide or a 
halogenated aromatic compound, for example 
25 monochlorobenzene or dichlorobenzene. The 
products may be isolated as described above. 

In carrying out the process or the modified 
process of the invention we prefer to use 1 : 4- 
benzoquinones or 1 : 4-naphthoquinones which 
30 are substituted by negative radicals such as 
halogen atoms, and especially we prefer to 
use chloranil. 

By means of the process or the modified 
process of the invention 2:5 - bis - (aryl- 
35 amino)terephthalic esters may be obtained in 
high yield and in a reasonable state of purity. 

The products are useful in the manufacture 
of pigments and dyestuffs and particularly in 
the manufacture of /w-quinacridones. 
. 40 The invention is illustrated but not limited 
by the following Examples in which the parts 
are by weight. 

Example 1 
A suspension of 1.9 parts of dimethyl-3 : 6- 

45 dihydro - 2:5 - bis - (phenylarnino)tere~ 
phthalate and 1.25 parts of chloranil in 20 
parts of technical amyl alcohol is stirred at 
the boil under reflux for 1 hour. The deep 
orange solution so obtained is cooled and the 

50 dimethyl - 2:5 - 6«(phenylaniino)tere- 
phthalate which separates in bright orange 
needles is filtered off and dried. 1.67 parts 
of the product are obtained, having a melting 
point of from 155° C. to 162° C. 

55 Example 2 

In place of the 20 parts of amyl alcohol 
used in Example 1, there are used 20 parts 
of monochlorobenzene. After boiling for 10 
minutes a clear orange-red solution is obtained. 

(0 The almost colourless needles of tetrachloro- 
hydroquinone which separate on cooling are 
filtered off and washed with 5 parts of chloro- 
benzene. The chlorobenzene filtrate and wash- 
ings are combined and evaporated to dryness 

65 and the residue of bright orange needles is 



slurried with 15 parts of ethanol, filtered and 
dried. 1.7 parts of dimethyl-2 : 5-6ir-(phenyl- 
amino)terephthalate are thereby obtained hav- 
ing a melting point of from 154°C. to 156°C. 

Example 3 70 
A current of dry air is bubbled through a 
stirred boiling suspension of 1.9 parts of di- 
methyl -3:6- dihydro -2:5 - bis - (phenyl- 
amino^ terephthalate and 0.125 part of chlor- 
anil (0.1 equivalents) in 20 parts of technical 75 
amyl alcohol for 4 hours. The solid material 
gradually dissolves to form a deep orange 
solution. On cooling dimethyl -2:5- bis- 
(phenyl am i no) terephthalate crystallises out in 
bright orange needles which are filtered off, 80 
washed with a little ethyl alcohol and dried. 
1.5 parts of the product are obtained, having 
a melting point of from 153° C. to 160° C. 
Example 4 

52 parts of dimethyl - 3:6 - dihydro- 85 
2:5 - bis - (2 a :4 l - dichlorophenylamino)- 
terephthalate and 2.5 parts of chloranil are 
stirred at the boil with 45 parts of dimethyl- 
formamide for 1 hour. The mixture is cooled, 
and the crystals of dimethyl - 2:5 - bis - 90 
(2 1 : 4 1 - dichlorophenylamino)terephthalate 
which separate are filtered off, washed with 
a little dimethyl form amide and ethanol and 
then dried. 3.9 parts of the product are 
obtained, having a melting point of 297° C. 95 
Example 5 

5 parts of dimethyl -3:6- dihydro -2:5- 
fcw-(2 1 -methoxyphenylamino)terephthalate are 
suspended in 100 parts of boiling ethanol, 2.9 
parts of chloranil are added and the mixture 100 
is stirred and boiled under reflux for 45 
minutes. The pale orange crystals of the di- 
hydro derivative dissolve and bright scarlet 
needles of the reaction product separate. The 
suspension is cooled, filtered, the scarlet 105 
crystals washed with 25 parts of warm eth- 
anol and dried at 100° C. 4.4 parts of di- 
methyl - 2:5 - bis - (2 1 - methoxyphenyl- 
amino)tereohthalate are obtained having a 
melting point of from 168° C. to 169° C 110 
Example 6 

2.5 parts of dimethyl - 3:6 - dihydro - 
2:5 - bis - (2 X :5* - rilcMorophenylamino)- 
terephthalate are dissolved in 50 parts of di- 
methyl formamide at between 120° C and 115 
130° C To the pale orange solution are 
added 12 parts of chloranil and the mixture 
is boiled under reflux for 5 minutes. The 
resulting deep orange-red solution is cooled 
and the orange needles of dimethyl-2: 5-bis- 120 
(2 1 : 5 X - dicWorophenylamino)terephthalate 
which separate are filtered off, washed with 
100 parts of warm methanol and dried at 
100° C 2.0 parts of the product are obtained, 
having a melting point of from 296° C to 125 
298° C. 

Example 7 
A solution of 19.8 parts of chloranil in 200 
parts of dimethyl formamide is added rapidly, 
with stirring to a suspension of 38.7 parts of 130 
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dimethyl -3:6- dihydro - 2:5 - bis - (4 1 - 
acetylammophenylamino)terephthalate at be- 
tween 120° C. and 130° C. in 300 parts of 
dimethyl formamide. After boiling under re- 

5 flux for 10 minutes the deep orange-yellow 
solution is cooled and the orange crystals of 
dimethyl - 2:5 - bis - (4 1 - acetylamino- 
phenylamino)terephthalate which separate are 
filtered off, and washed with methanol. 33.5 

10 parts of the product are obtained, having a 
melting point of from 306° C. to 309° C. 

The dimethyl -3:6- dihydro - 2: 5 - 
^-acetamu30phenylamino)terephthalate used 
in this Example may be obtained by reacting 

15 35 parts of p-aminoacetanilide with 22.8 parts 
of dimemylsuccmosuccinate in a boiling mix- 
ture of 200 parts of ethanol and 100 parts of 
glacial acetic acid. The mixture is refluxed 
for 90 minutes and the orange-yellow preci- 

20 pitate is filtered from the hot solution, washed 
with ethanol and dried. 

Example 8 
A solution of 2.5 parts of chloranil in 25 
parts of hot dimethyl formamide is added 

25 rapidly to a stirred suspension of 5.6 parts of 
dimethyl -3:6- dihydro -2:5 - bis - (4 1 - 
phenylammophenylamino)terephthalate in 25 
parts of dimethyl formamide at between 120° 
C. and 130° C. The resulting mixture is 

30 boiled under reflux for 5 minutes. The deep 
red solution so obtained is evaporated to about 
one third of its original volume, and 50 parts 
of methanol are added. On standing at room 
temperature dimethyl-2 : 5-Hr-(4 1 - phenyl- 

35 aminophenylamino)terephthal'ate crystallises in 
crimson needles, which are filtered off, and 
washed with methanol. 4.6 parts of the pro- 
duct are obtained, having a melting point of 
between 218° C. and 220° C. 

40 The dimethyl -3:6- dihydro -2:5- bis- 
(4 1 - phenylaminophenylamino)terephthalate 
used in this Example may be obtained by 
boiling under reflux for 2 hours a mixture of 
36.8 parts of p - aminodiphenylamine, 22.8 

45 parts of dimethyl-succino-succinate, 300 parts 
of ethanol and 150 parts of glacial acetic acid. 
It is a light purple powder of melting point 
from 235° C. to 240° C. 

Example 9 

50 A solution of 9.6 parts of chloranil in 50 
parts of hot ethylene glycol is added rapidly 
to a stirred suspension of 13 parts of 
dimethyl -3:6- dihydro -2:5 - bis - (pyr- 
idyl - 2 l - amino)terephthalate in 100 parts 

55 of boiling ethylene glycol. The mixture is 
stirred and boiled under reflux for 5 minutes, 
and the bright scarlet solution which forms is 
cooled. The scarlet needles of dimethyl-2 : 5- 
£fc-(pyridyl - 2 1 - amino)terephthalate which 

<50 separate are filtered off, washed with 200 
parts of ethanol and dried at 100° C. 12 
parts of the product are obtained, having a 
melting point above 340° G 

The dimethyl -3:6- dihydro - 2:5 - bis- 

65 (pyridyl - 2 1 - amino)terephthalate used in 



this Example may be prepared as follows: — 
A solution of 22.8 parts of dimethyl suc- 
cino succinate and 28.5 parts of 2-amino- 
pyridine in 140 parts of glacial acetic acid is 
stirred and boiled under reflux in an atmo- 70 
sphere of nitrogen for 12 hours. The pale 
yellow crystalline precipitate which slowly 
separates is filtered from the hot mixture, 
washed with methanol and dried. 

Example 10 75 
2.5 parts of chloranil are added to a stirred 
suspension of 4.8 parts of dimethyl-3 : 6- 
dihydro - 2:5 - bis - (£ - naphthylamino)- 
terephthahte in 30 parts of boiling dimethyl 
formamide. After boiling under reflux for 3 80 
minutes the deep red solution is cooled to 
about 60° C. and diluted with an equal 
volume of methanol. The scarlet plates of 
dimethyl - 2 : 5 - bis - (/? - naphthylamino)- 
terephthalate which separate are filtered off, 85 
and washed with methanol. 3.6 parts of the 
product are obtained; having a melting point 
of from 228° C. to 230° C. 

If the 30 parts of dimethyl formamide used 
in this Example are replaced by 75 parts of 90 
2-ethoxyethanol, 3.2 parts of dimethyl-2 : 5- 
bis - (fi - naphthylamino) - terephthakte are 
obtained. 

Example 11 
A brisk current of air is blown through a 95 
boiling suspension of 4.78 parts of dimethyl- 
3:6 - dihydro - 2:5 - bis - (J2 . naphthyl- 
amino)terephthalate and 0.28 part of chlor- 
anil in 50 parts of amyl alcohoL After boiling 
under reflux for 4 hours the mixture is cooled 100 
and the bright orange crystals of dimethyl- 
2: 5 - bis - (/? - naphthylamino)terephthalate 
are filtered off, washed with ethanol and 
dried. 3.0 parts of the product are obtained, 
having a melting point of from 238° C to 105 
240° C 

Example 12 
A brisk current of air is blown through a 
stirred suspension of 3.78 parts of dimethyl- 
3:6 - dihydro - 2:5 - bis - (phenylamino)- no 
terephthalate and 0.23 part of 2 : 3-dichloro- 
1 : 4-naphthoquinone in 50 parts of boiling 
amyl alcohol for 4 hours. The deep orange 
solution is cooled and the orange needles of 
dimethyl - 2:5 - bis - (phenylamino)tere- 115 
phthakte which separate are filtered off, 
washed with ethanol and dried. 2.7 parts of 
the product are obtained, having a melting 
point of from 150° C. to 153° C 

Example 13 120 
A brisk current of air is blown through a 
suspension of 3.78 parts of dimethyl-3 : 6- 
dihydro - 2:5^ - bis - (phenykmino)tere- 
phthalate and 0.025 part of chloranil (0.01 
equivalents) in 40 parts of boiling amyl 125 
alcohol for 6 hours. The deep orange solution 
is cooled in ice and the bright orange-red 
needles of 2:5 - bis - (phenylamino)tere* 
phthalate which separate are filtered off, 
washed with methanol and dried. 3.1 parts 130 
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of the product are obtained, having a melting 
point of from 153° C. to 156° C. 

Example 14 
A mixture of 3.78 parts of dimethyl-3 : 6- 
dihydro - 2:5 - bis - (phenyIamino)tere- 
phthalate and 0.025 part (0.01 equivalents) of 
chloranil in 75 parts of monochlorobenzene is 
stirred and boiled under reflux for 3 hours 
during which time a brisk current of air is 
blown through the solution. The product is 
isolated as described in Example 2. 32 parts 
of dimethyl - 2 : 5 - bis - (phenylamino)tere- 
phthalate are obtained, of melting point from 
158° C. to 160° C. 



Example 15 15 
10 parts of dimethyl -3:6- dihydro-2 : 5- 
bis - (4 l - methoxyphenyiamino)terephthalate 
are suspended in 150 parts of boiling ethanol 
and a solution of 5.8 parts of chloranil in 50 
parts of hot ethanol is added. After boiling 20 
under reflux with stirring for 1 hour, the deep 
orange solution is cooled. Dimethyl-2 : 5-bis- 
(4 1 - methoxyphenylamino)terephthalate sep- 
arates in bright scarlet needles, which are 
filtered off, washed with methanol and dried. 25 
9.8 parts of the product are obtained, having 
a melting point of from 212° C. to 214° C. 
ALFRED O. BALL, 
Agent for the Applicants. 
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